In measurements of the electric field associated with the current of a sprite 450 km from 5 ground-based field sensors, it was observed that the sign of the electric field was positive that the field reversal distance should be between 70 and 80 km. 
by Stanley et al. (2000) where it is referred to as the sprite's signature. In this paper, we 23 study the dependence of the electric field on the distance from the sprite to the observer.
24
We show that for the carrot sprite of Figure 1 , the sign of the electric field should change 25 from positive to negative as the distance to the sprite decreases. For this particular sprite, 26 the field reversal distance is between 70 and 80 km. 
Simplified Electrostatic Model

28
Before launching into a more complete model for the electric field from a sprite, let us 29 first develop our intuition by reviewing a well-known analysis of a thunderstorm electric field
30
(recently re-published by Rakov and Uman (2003) ). Figure 3 shows a vertical dipole charge 31 over a perfectly conducting plane with a positive charge at height h p underneath an equal 32 negative charge at height h n . (In analyzing a storm, one usually puts the positive charge 33 over the negative charge, but we have a reason for switching the charges in this discussion.)
34
When the observer on the ground is at a location P 1 close to the dipole, the lower positive 35 charge results in a negative electric field (pointing downward). When the observer is at a 36 location P 2 far from the dipole, both charges are about the same distance from the observer 37 and produce fields of roughly the same magnitude. However, the negative charge at higher 38 altitude has a larger vertical component (by simple trigonometry), resulting in a net positive 39 electric field at the observer. The intermediate point between P 1 and P 2 where the electric 40 field vanishes yields the field-reversal distance D 0 given by the formula
It is thought that a sprite is a manifestation of classical breakdown caused by the increased ionosphere. On time scales at which the ionosphere can be modeled as a perfect conductor,
46
the positive charge which is the sprite leader tip should be mirrored be an equal and opposite negative charge which ascends above the ionosphere. Thus, figure 3, which at first glance 48 appears to be a model of a thundercloud (with polarity reversed from the typical case),
49
can be considered, with the addition of a conducting ionosphere midway between the two 50 charges, to be an electrostatic model of a sprite.
51
If the simplified figure is the same, then the simplified math is also the same, and we can 52 apply equation (1) following relation for the vertical electric field at an observation point P on the ground:
where
Here i is the current in the sprite, and if D denotes the distance from P to the base of the 70 sprite, then R(z) = √ D 2 + z 2 . Thus R(z) is the distance between a point on the sprite at 71 altitude z and the observer. We also define
and sin θ k (z) = D/R k (z). The three terms on the right side of equation (3) Figure  2 . (The measured data is the thin wavy line, while the modeled electric field based on the current of Figure 5 is the thicker line visible inside the measured data curve.)
